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ABSTRACT : PURPOSE: To provide a switch driving circuit in which the loss can be reduced and the 
efficiency of the entire system can be improved. 

CONSTITUTION: The series circuit of a first power source Ea and a switching element Sa 
is connected in series with the gate of a main switching element Q 0 via a resistor , the 
series circuit of a second power source Eb and a switching element Sb is connected in 
series with the gate of the element Q 0 via the resistor , and the elements Sa and Sb 
are alternately turned on and off to charge and discharge the gate capacity Cg, thereby 
turning on and off the element Q 0 - Thus, a switching driver in which the gate loss can be 
largely reduced, and the efficiency of the entire system can be improved can be provided. 
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1 

Afe 'z t *»a tr *x-r v *wwm». 

i-m\ztSLmmm^t\ti^^n^^ >xm?~?&z> zt& 
mtoiTz>m#m 1 saaox-r yrmm®&. 

mtrzmxm 1 saarox'f y^mmmK. 
as-r&s&ftic. wsa«#*, Me)B2«>ttBi;:fKi 
&. 

ufct>cD&, m&HK-i v^yym^cofflwmTffliztt. 
i-m\z$Lmmsivxiffi£,3:*-i <s/7>tfm : P&*-7t£it 
^>x*^tsM5ii»jBi!ux, mmmm.<ot8.timi^m^ 

=¥ v /t -> > X fK^fc g£?!ll$lj£ L- *> CD 

*. 89is*x-f yryymmmwi&TmzMmmiBiL 

atfs, «i*«iia*<7)x<2/^K»)i5iB. 

•c, saiex* ;u^-*«^att-f ^ >xsR^-c* 

W32£X-f y^>^*?co*7^ir. StrlHiX-f ->^> 

SAfcirrWESB 2 U ttlE^X-f ry^>- 

y*^(D*>«f|-. '>fc<<fct>SB2©«iga>e>iNtEifeX 



(2) ^ H jp8-l 8 2 3 0 5 

2 

mm&-t%z &£*tt&-r«Bt*9ti SHaox-r ^ss 
« i a> e> st^ 4 ^-r n*> icta»co x y rvmrn 

£&[p|?S-r&.5 C tSrftatf 8 gB«©X-f y 

/t->^ini?s-cft * d t ^fsa-b-r 9 aa*©x-r 

IffiXmi 1] S9i21gfe<D®*«»&ffl*-V^->^>X 

^>x^*ii?ij»iKbfcfco?fe, 8frffi*x-f 
^©wwfiS^raic^j^bT^e^x-f ^>^ai 

2? S«r8S«»cD«*ftJ&ffl+r/'?->^>xS5 : ?S:M?iJ«iKb 
at-TSW^JB 1 E«©X^ y^ffildlHlKo 

[f^i2] mta«&<o«*«*&ffl+^/v>^>x 
T&mntt z t t-r -s 5 *^ zmxm i ©v* 

md^cS3«OX'f «y^K«i[iIgS- 
[H$«13] MfBmSStr-i'Slfil-f >^fif>X5g 

x-f y^ffiSiliiiS. 

[St*« 1 4 ] Mffll«a ; ?WlC«fi^»&«-r ^5 W82± 
X-f ^BP«jEJ;r)«EE«l&SnTWWi 

tn^mnm\z&mam^tift, siom y^>^sR 

^RCXS 1 <ZW >^^^>X3S?^€.?5t2>iS$)J[5IKi:, 
S82 ©X'f y^>^SR^t&(iA. 

mmi<D-( ^>x5R^twt2$*fiE^t 
f^s-a-, irfsmio'f >^^>x^jc«£n*es5^ 

t»r«t0, l3IE$«^»*3tliUTffil8a±X'f 

5/5 1 >y* J ?0*7SICfl(HBm2 ©X-f v^^^SS^a 
50 at-TiX-f ^KfttHllS. 
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(3) 



#0B¥8- 1 8 2 3 0 5 



4 



5] B*©ttBX<v^B»lsH»«rWI-» 

[0 0 0 1] 

[&*-h<7>#Jffl#if] *f893te, MOSFETftgOt 

[0 0 0 2] J0 
[fi£#<Z>8tffi] B*a>X<f y^BBBBOBBBCBl 
7 fc, Bfftft«B£B 1 8 ir^To 
[0 0 0 3] *fiE*fltt. magEaOm^iSilh^^x 

lTlEB»S©iX-f v9->{fm=T- <KT. MOSF 
ET.£Pf-B. ) (Qo ) coy- h • V-XlHte h^>>> 
X^Q 2 €:at^J«j|«UT««*nSi:ftlC, h7>y7 
*Qi , Q 2 TMOSFET (Qo ) &BHTT £ fcOT 

^Slgl, S i g 2£^-XtC«jftT£££(C£0£ a? 

[0 0 0 4] £tC, Bl 8*#BL,T»ftsft«*KIIl!H* 
Wi =0. 5XCgX (Ea) 2 
y-hSiCg{:t>0. 5xc g x (Ea) 2 

[0 0 0 6] ^fcMOSFET (Qo ) #t7t-&(WI 

W 2 =0. 5XCgx (Ea) 2 

W D =Wi +W 2 =2X0. 5XCgX 
= CgX (Ea) 2 

[0 0 0 7] 

hthu ^SA^«i«inMosFEmy-h 

TL£5, £^3raBj8W**i;3fc. 
[0 0 0 8] **!Stt±BBiAl:t*Tftanfcfe© 40 

[0 0 0 9] 

tflf*ai5BloJMIi:J;Wt 
5 1 >^*T^^7$l3:S*ffi^in$rfT^3m2<D«}gi: 



*-T£o RJBto TgfS i gl 0<]RL"<A' (HKW 

TMOSFET (Qo ) oy-hgiCg^STS^ 
<hl£i:D> y-heEVg«r±fflTMOSFET (Q 
o ) £*>-r£. WrJBti W-h»ICgO*«BS 
A3S7U MOSFET (Qo ) ttt>S«fift5o W 

leg t > Tfi#s i gi flHSW"** (lk;w tuzt 

£0, h^>^X*Q 2 #*->U ffifiiRi S^ITM 
OSFET (Qo ) ©y— h«*Cgfc*«Snfc«W 
tfttBU h«iC g^iaiEV g^fiTLTM 
OSFET (Qo ) ^*7t5, WfMt* Ty^hSl 
CgOttt«STU Ptfflts T§fS ig2*L 

[0 0 0 5] MOSFET (Qo ) <D*f— h& 

»0B©DXW o ftflrttT*. MOSFET (Qo ) 

£0, «BEa*5h9>^Qi , JSStRi (h7 

(1) 

^try- h^scg£ifo3;Tft«*r-5;«* 
BBBtf&Asn. soy- h«sc goajasfli^E a 

(2) 



(Ea) 



(3) 



=?. m2<Dmm<D^?nfr\zT2>zk$:ft&k-rzo 

[0 0 10] 8S*«5, K*«682«<D^^<fcn«, 
5fc«U ^CDt£K4>fc< <h*>«»CO«;fc#*&ffl*WV> 

[0 0 11] »#SI7a>e«*!l 0 8a«<Z)5gWic:J:n 

m^m^ >*?*>x&T~?$>zk&\z, $x>f7f 
>?#^<D*7mz* *x*r y^ys/mTCDmwftTm 
>x*^«3« A^rm 2 cower 
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5 

[0 0 12] SWi^l liB«03^lrJ:tl«. 3S1©« 

agtMwgEJKUT. m&<omt> x m 

/8**/1->*>XSB^£M3ajj8llSb;t*>CD£. ^X'f-y 

[0013] m*mi 2. gs^i 3iB«(D^Ki'«kn 

-5. 

[0014] Sfjfcsti 4mm.o&w\z&t\\£. fl-asmi® 
icfiyufcissnfcsg i ©x-r v r> if z. 

tlCfcO, fgico-f ^^^XfJH^^X-f s/^d/ 

^ y ?->#m¥&*7-rzz\tiz£r). 

<o«^fi£^a?«!Eir«ai,^e > ar«LT*x-f 
y^n^^u io±^-f y^>ifm^-o^ymzm 

[0 0 15] 

[ffUB] 1 i2«K>%W«C«tn«. ssi©*®** 

X-f •v^V^SJI^OOTffilSaTICWDnr-St. ^X'f-y^ 
^^sS^OffillHIig^lWOSfa^d^ftSnT^X-l- 
^>:?Si§^»t:*>-r£. ^2CD«iS$*X'f 

^<Dmnmi-\z9?m-r^L. nx-i •y?>ifm : F<?>mm 
«a^ra©^ftfi£»o«itj*ttttasnT±X'f 

[0 0 16] a*JS2E«C05g^lCJ:n«, Sg2<D«iE 
S:±X1'y^>^*^<DMfflHS^JC8«)n-r-6a:, ±X-T 

x^-i v*><fn : f-ifi*7-*z>t.mz. &mt<tiftn 

[0 0 17] »*K3 82«©589i«;:«fcn«. SS2C0«St 

w >^^>x*Tic**sn*. 



(4) ftgfljps- 1 8 2 3 0 5 

[0 0 18] a^4t2«©^»C«tn«. $g2©«iK 

s^x^r vTyifmmfflWHiTizmisaTzt. *x-r 

[0 0 19] H*«5 83««)»K»Ci:n«. fglOTiIig 

3R^©&/ri&IS^l<D«iISmjE*T3Emb. 
10 lcD«igt1g»cDS^«»&ffl+r/V>^>X* ; ? 1 i:*a 

?!ig5iHu«:fc<osr. *x-r ^^>if^(ommm : Tizm 

JOLT. *X-f •y5 1 >^^^->i--5» 
[0 0 2 0] 4Kft0!>4tftftlMl**rt£'4r>;i*TG>& 

Tizfvm-rz ±x-r fflwmTmw® 
mf&ftamm^ «»©«^««sffl^ j vA->^>xsi^ 

\z. mmznitmmmtkv>m*>&i&m*vrti'*>x 
m?<z>&*\zw&2nz>. 
a? [oo2i] m#m 6 ga«»s!wic<j;n«. m i omas 

si^-rsciticfco. «»»**«*&ffl^^n->^>x 

&< tt>1i»CD*^ttJ&ffl* + /V>^>X*^t*it5II 

[0022] &&.<z>nt>mi6m*wi>'*>xm?<D& 

30 «j£#<&«ffiat. S»©«*«»&ffl^-vA>'^>XigT 

jcttHj^nr^x-f y^>ifm^-^yr^ t* 
ic. ttia$nfc«^ifi»c!>«*«»&ffl^-vM->3'>x 

[0 0 2 3] 7 ewcdsswk: >tntt. ttnvj' 

ic. ata$tifc*^*w>^^>x9!i^{c««$n«: 
eiic^v^>-^>x*^tc«^sn-5. =^^/tv' : s'>x 

[0024] m&wsmmo&mzztwz. m2<z>nm 

50 [0 0 2 5] ffi»*^9ffliS05SW«Cj:n«. m2»«S 
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(5) !&Bfl¥8- 1 8 2 3 0 5 

7 8 

ffiwx*)i#-wm^mizwm2tiizmzmj]&&®& mnzmtizm.ffi&'miztj.^tzt.&iz, iirox^^f 

[0026] m#mi O82«co«?g(c±n«, 3520m ©&fifi£#?)<3E«snT. ^x-r^^y*^*;^ 
aifcix-f •y7>?m?<DfflW)&?\zwm-rz£> ±x 

f -y^V^^OMffll^TKcD^afS^wm^ftffi^ [0 0 3 2] SB 1 ©X< -y^>y9t?T*^>-r* 

3tl£„ T» £X-f •y? 1 >^*^*^7L^lcm2©X'f -y^ 

[0027] b»*^i i IB«©%^ir «ttx«, mirom >^^*^>-r-5tv aex-f?>^^©Wffl)«S^Pfl 

*W1i'y>X^£i6^J&iffiUfcfc©£B&Sgl©«iIg [0 0 3 3] 1 5 S2«©5S91K: i^-SS 

> ym^<»mmi&=f-\zmm\sx. ix-f7?>ysf$ [0034] 

[0 0 2 8] tt&©m*tt»&ffl^^^^^>X^©# (HiS0!l) *S8W©?f§l§effiWK«S[5i&0S:Hll;: 

*>&&mkm.vfth<n*, *x^^>y^©$dspig ^-r. 

TtCfllinnr •£.>:. *X-f ^>^J^©$9fflligm8J©sg [0 0 3 5] #lHl»te. !8l©«SiEa. X-f-y^y 

adLftmrnm^ &&*>%t>m&m*rv*>'i?>x.m : ?- m^s a ©a^iiig&&, sstRi ^utmosfet 

©&«tz»a2nT3EX'f (Qo ) ©y- b\z\s.mmtsiv. ^2©sjgEb. x-r 

11. ttm^n^m^igifc©m^#t*&ffl+-v^->^>x y?>trm : ?sb<DW.m\Bif&&* sstRt st^ltmo 

*^©&-«riwS«[sn-5. sfet (Q 0 ) ©y- Mc^ysarr* *-r 

[0 0 2 9] m#mi 2|2«©S!^lcJ;n«. «SStf- s/^>yi!57S a y^Vm^Sh h*3iM\Z* 

*wui>??i?>xm : F-\zmtiz>m.i]&i6m*>rni/ yi-yrzzLtiz&vy- i^acgs^ajra-rsfc© 

5'^>X©^5« ( l:S[® ( l:=£«)Oft^.-5. C©«^©^4St SFET (Qo ) *^>T-5. X-f ^y^ S b*< 

[0 0 3 0] 3g2«E©%^lrJ;n«, iX-fy fc«?i»ratj£tf R i fcfl-LTjfcHi <*nT, MO SFET 

^>^*T©^>«J8t*V«S6t^«JO»*3SifiiS« (Qo ) *t*7-T*. 

JB©t^lC, *SStf-^«lSil-1 , >^^>X9RT©-r> [0 0 3 6] dCT, y- hBHjWIBWnxWj em* 

y**>X<l£/h3< IT. ±X-f s/f^ysfc^©*!® fS. MOSFET (Qo ) ©*7l$tt:y- h£»C g 

ffl!^W©«a^»S:iSn*ffifl6©33r^±^0©«^. R OdffStEbtftO, MOSFET (Qo ) &-*Vfrt> 

tf£5T*<D ©tapster*. •*>\Z&ffrzty- h^«Cg©«JEttEat^:-5^ 

[0 0 3 1] fflfjfcJgl 4I2«©SREWlCJ:tl«, 351©X*40 6DXW< tt. 

W< =0. 5XCgX (Ea-Eb) 1 (4) 

tfcs. ^-rs^y- s«tc g cDiEttE b ta^^e, dxw. 

[0037] St. t>^i:y-h«tCg©tffiA»E «. 

aT*0. MOSFET (Qo ) tfi*>fr \zmfK 

W 6 =0. 5XCgx (Ea-Eb) 1 (5) 

W 3 =W< +W 5 

= 2X0. 5xCgx (Ea-Eb) J =CgX (Ea-Eb) 2 

(6) 

«E*«©axWo £tfct4-r*£. -t©ifc*X 50 (=W. /Wo ) 
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(6) 4$M¥8- 1 8 2 3 0 5 

9 10 
X=W 3 /Wo =Cgx (Ea-Eb) 2 /CgX (Ea) 2 

= (Ea-Eb) 2 / (Ea) 2 (7) 

^CTMOSFET (Qo ) <D*>*7<DXU * Z»&Stfi9>Z> 9 flfxfcf, 
yva^HSEVth^ E a £E b fcCD^MtcKjrr* 

Eb= 0. 5xEa (8) 

<hT5£, j£ (7) <toit*x«, 

X= (Ea-Eb) 2 / (Ea) 2 
= (Ea-O. 5XEa)V (Ea) 2 

= (0. 5XEa) 2 / (Ea) 2 =0. 25 (9) 

tteo. oxw 3 ^dxwo coo. 2 5mt-rz>zLt& lOMCgcDmiam&v etei&T-rzo z<dlz* +tA^ 

>X*TCi , C 2 CDH««EEVci v V C2 «^±#T 
[0 0 3 8] CCO^lCffl^UfcdchiCJ:0> y-hDX f$£0t 6 T^7f>y*fS 6 ^t7l> t 

[0039] mmm2) *5m\z%z>m2mmmv>& nmEfrttmznzo K±a>«MP*»Dfi-r. 
K0^®2ic, nf^ttnw«H3i:»-r. [0043] y-h$icg^ami^ 

[0 0 4 0] A^>^>X*^C 5tr^Y/^v^>X^Ci t^P-V/IS'^xafTCa 

t , C 2 (£4T* *r/V>*>X3§^Ci , C2 <h&¥ <h£J&KT*££tr£oT, 0HAfcfy- h^SC g 

\z, x-iy^tfttSi -s 6 ^^o^^^ei^icct cg^t/^^>x*K2 ££&«"r£«£*tit^ 
mm»r*mm • smvM*.mto** mmEommz +**/v>*>xuh i c 2 , ci , c 2 o«jEjb#a<4> 

tt9flfelEU MOSFET (Qo ) 0Dy-h§SCgO U<t&Z><DX. *-r/V>^ >X*^Ci , C 2 tLTS 

tci , c 2 , y-h^scgco^^BE^-en^nv [004 4] (sissm) *&w\znz>m smmmo® 

[0 0 4 1] ^(Z, B3*«^T«*^»fP«KWr [0 0 4 5] 0 2(C^U^2^Sfi^ < hS^:S^«. ffl 

X-f yf>^*fS 2 , S 9 «^>, X<v/^> -C7 (07Z>\ZLX, +t/V>^>X*fCi ~Ct £ 

^>xsk, , c 2 ^nagEicM^jK^nT^n-? 50 v t h&vbxomK. jlomosfet (q 0 ) 
n«a^^teE£T3fe«3n*o >t*i$cd«evh£, y-h§«cgicwrr*<h# 

[0 04 2] «f*Jt, y^ytf&^Sx , S 2 , fc, X W y a )V KfcJBEV t h £ 0 t> <fc D<£< , lOM 

S 3 *t*7UT»llt2 TX< y^>^5RTS< , Se OSFET (Qo ) ***:7T*PSCD«JEEVLT, y- h 

x^c 2 htti&mmtzn* jgtftRi ^^ury-h [004 6] bu (a) xi/r>a 

#fiCg£+-\-/V>^>X5R^Ci £*-WV>^>X$ ;i/H«JBEV t h £3 V£U MOSFET (Qo ) 

fC 2 t<D!8iK«flE (=2XE® ^T^sm-T^o £CD ^-T^RfCOmJEEVH^XW^^a^HmaV t h<k0t> 

<h£, *-WV>*>X3fc^Ci , C* ©WSBWBEVcw «BE a *!tti«^*jEE (= 7 V) MOSFET (Q 

Vcz^TS^ti. WJt 3 TX<7?>^ o ) ^7T«>«rcO«B£VL^XW^'>3^K«EEV t 

S« , S 5 ^t7lT^]t4 40 hcfcO fc«BEj3*rtt<£^«ff (= 1 V) £-fZ> 0 *L 

S 2 , Ss *r/V>^>XI&TCi £4=- T. ^r/^x^VXfRTCi — Ct <DH@^0O«JE^ 

r/v>*>x3i^c 2 2:3watM»tt*n» Krftits tx «BEVL^ia^»«mtf, *v/^*>x*^0>fiH(t 

7/1=7® (10) 

Ci <D&**tt-r2>L&\z\*®4 (b) «c^-r«ic, Lfcfe^&y-h^acgicM^JSttf^o y-h^« 

«8gEt^^/t^^>X3?I^Ct -C 7 <D&>!?<i:&M^ Cg<DMffl«BEVg€:(BT-r^«i:^«C«04 (d) 1^ 

ffittb> y-h««Cg«:^«*r^i:€?^«E34 (c) 50 h$lCgt*t/^>X*^C. 
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(7) 



8-182305 



11 



12 



We = (VH-VL) 2 /VH 2 

= (7 - 1 ) 2 /7 2 = 3 6/4 9 

[0048] ±ftm2&if®3nmmiz7r;isftmzm&L 

^>x*fc. -Cr ft-tn*njtjo»*b. y-h 
§icg^t/v>^>xsfCi ~C; <D&mm& io 

(=7XE® *T*«b&*«, 5tr*2SEIC+^/V> 

§fiC g£**/V>*>XSS^Ci -C7 (AH&SgmjE 

[0 0 4 9] *HIBW(C»^T^ **/t>-*> 

X*TW®a^7^lZLfc^ 2^±-C&nfr*^<D 

[0 0 5 0] (§«S«4) *^l^^>m4*jSSWOl5l 
&0£0 5lC^iro 
[0 0 5 1] H2II*bfc»2*H«ltJl3tt*jflltt, X 2? 

g£ftwc««fcr-*»«-f >y^^>x*^L 2 (& 

Ti 4>?ir9>xm¥i*i fcif-K. ) £i£«b*:;r<h 
T&D, ^OteC0S2^Jgfi«l<i:P-SI^[3«^-«F^$: 

[0 0 5 2] X-fy^>jf*^Sx -Se onffttH 3 

fc^b/fboteffraaiiijs:*. &*5, x^t 

fSi , s 5 , s fl **>LT#-f >y#*>xm=?' L 30 

i , l 2 awtoWMDb. wxt:-^ffl^fp)^^ « 

So . s 6 «:^7-r-&o com\zmft-rz> z.t\z£K>s 

XS^Li , L 2 ©»AK«fcoT#W«ft»6*tt«* 
fc-T^Jlfc*^*, ££lCDX£{Ei)iT££o 
[0 0 5 3] (SHIM 5) *XU£ff«fS5«JIMaiII 

[0 0 5 4] #|«I)»fcL *t/V>*>X*1 t Ci 40 

ic> x-r^^>^*^Si , s 2 , s 7 , s 8 

TS^J'bb<ttM^J«JK-r^ii[^) • )»g«JiAX.ISK*. 
«SECOWMJCM^0»»b, MOSFET (Qo ) tf>y 
- h^SC g<D]feJS*£fT fti fcOTfc*. 
[0 0 5 5] y-h«Cg©«Wi:H A-fy^> 
JffR^Si . S 2 Z*7, 7s^yT>>/m¥S7 . S* 
**>U «SE<h**/V>*>X5SS^Ci &&iB8l» 
jRf*£iK£D. tMEEWt^S/?>X*K 50 



* [0 0 4 7] ±eG>ttfPlC«fc*nXW6 ti. 



±?0. 73(6 (11) 

i <DM&mi£lzm&~?Z>o y- h#*Cg<0;tt«»lC 
tt, X-f y^yStTSi , S 2 , Sa X-fy 

Ci . y- h#scg£swcttw««rr*. 

[0 0 5 6] ZO*l;:*rtbfcCiE:J:D, «sajEE 
[0 0 5 7] JiESB2^6JB5S«6«K»V>T 

[0 0 5 8] mmw 6 ) 6 ammos 

tm*mi\z. wivmMm&ms\z7K~$-* 
[oo5 9] *mmt* x-f y^ytfrnrsy , s 2 , 

[0 0 6 0] H8*«V^T»fP«»9H-r«. KM 

to TX-f y^>if*TSi tfl:j*>T*fc. E<tO-T> 

<fc^x«ifei g*Wu y-h««Cgcoia5«*JEEVg 
*<_b*bXV><. «rMt, Ty-h^SCgcDPa*8«E 
Vg^XI/y vaJPHtEV t h*HAT. MOSFE 

t (Qo ) mmt2 t«*i g**Dift 

5CDX, CG)P»fc:X<-f y*>tftt Si Sr^^-TSo £ 
fc. y- h^*Cg<DW*a«JEVg*iJS^Mi:^:^o B# 

tty- h««Cg^6«»tRi , -f ^^^XSHPL 
i ^bT«KEfflJic««3^»nT, y-h«iCgO 
RMEVgttM^lT^*, H«t4 T«8Slg*«if 
□ tWOT, X-f y?>y*^Si *t7t5. b* 
b, [HlKrtcODX (0H^tf«taRt ) i:«k.-3T«S#8 
y- h«aCgOW««JEEVg«"KD<i:«^: 

*^s 2 ^>-r^ctt^fco, y-h^acgicsio 

^*JE*fi»[Ri T?H»$1iTy-h«SCg<OWffl« 
[0 0 6 1] *MMCft»T». y- hSSCg0« 

^<D-ffi&s»o^^nsx^>x* : fic»abTsss 
^s 2 wiifptnxtt*^ «*E^&an#rcj: 
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[0 0 6 3] *[5IK«, X-fy^>^^Si , S 2 , 

o . Di . ttftRi *6**sn*t*ic, y-h^fi 

[0 0 6 4] HI 0*»JHLT»^&1B!#lCK9i 

[0 0 6 5] nflto W7f>^fS 2 
. fiJriRi ^ITMOSFET (Qo ) ©y-*h§ 

flic gicM^JSiffi^n^o cct, tt^y^>xif 

3^K»BEV t hlC3£T£<h, MOSFET (Qo ) j&t 
*>-T<5o Mti g#i?D<h&££X-f 

cy-i>$icg^s$n, y-h«scgco^s8m 
*^s 9 y-h$icg0«w^>^ 

**>X*^L 2 tCO^JCctD-T >^^>X^fL 

>y?*>X3S^L2 (C«n-5«»ElL ^S^i:^^^ 

y- h§aCgCOW«8«JEVg^1fP<i:^0, 
fcjts ^TICMOSFET (Qo ) \**yTZ>o 

[0 0 6 6] &±<Dm\z®i?TZ> £ £ lei 0 , y- h£ 
fiCgCD«#COJa«^rffl^^/X>'^>XlS^Co fc# 
So 

[0 0 6 7] (^Jfi« 8 ) *&W\Z&Z>m 8 HSfi«C0IeI 
1 1 CST. 

[0 0 6 8] W9\Z7Klstzm7mi&WL&teZ>&\*. X 
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s 2 , s. onyalai o\z7^Lft^<Dtm^m&tu 

[0 0 6 9] X-f y^>ym^-Si <Z)*7<D*-( 

-r* 0 c<DmzW)tt-?z>ct\z&r>, <>^*>x& 

TL, . L 2 &te^m&\ZV-9(Dm*Wlft&iM<Dmffi 
£te-DT^tt*><Dt)^ 1 >^^^>X*TLi . L 2 <E> 

$ 6 K D X £{£«Ti* * %>o 

[0070] ±fcm7Rzfm8*mmmzt&^x\*. ^ 

>^*>XS*^L 2 ^LT^Wtry- h^lCg 
<Z>Fn*S«JEVg. S«U g££fl;3-ti\ -.S«§lx*JV 

^-«c^»bT^^y- h^»c g<am*?<o&:£±fiS£ 

>X^Li p L 2 TfflfHU StftRi ^DX^jJ 

«^<o*£#«^s£££ftD, y-hax£;MgK:® 
[0071] (nmw9) *«^(c«s»9*j(swo® 

[0 0 7 2] *I5I»tt, ft^*iS«fc^UfcB9©0» 

-HDnT*M£U X-f^^>y*^S 2 Ch9>yx 
^QiiT«^-r^o 
[0 0 7 3] &IC> 0 1 3^#^LTE!l^SrfB*»Cia^ 

[0 0 7 4] ^*Jto TMSIg3^Hl/^V^ 

mns i g 3«NOTy- h i c 2 . i Cs tsc 
sn, NOTy-hic 2 , i cs om^«Evd, v 

ellL^*tft*. NOTy-MCs <DW*«J£V 
ett, ^^/^v^>X*TCi 2 , fitSRs p jf-f*-H 
D l2> SttR4 ft^UT^*-HDiiO«*rtl«BE» 
T<t0/jN3V^>r^-X«jaEV f tteK), b^>iSX*Q 
ntt*7lTM, NOTy-MC: CDffl^fB 

BEVdJc.tr), fiSiRe , ^*-HDH^LTh7 
>^X*Qnte*>T<5. h7>^X^Qn^*>, h 
^>> ? X^Qi2^^T^C^:lc<i:0, ^^/1f>^>X 

y-h*«cgJc»tt$n^o ::t, +^/t->^>x 
>f>^^^>X*^L: ty-h§«cgt(rct^ 
y-h«icgi:»»u h$icg^*$n$ 

C^JCcfcOy- h«CgCDM««EVgtt±#LT^ 
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<. «f«ti ZTiznmi g^ntwt, y-f*- 

[0 0 7 5] ftftj to Tft^S i g 3OTl/^ 

^ct 3 , NOTy-hic. ft*>mi&2nz>mM\Bi& 

±#U Wffflti TNOTy-UCi (BXU-yva^ 

pmm&mTLzt* NOTy-hic, com^maEva 
n, y- h^gcgoM*8aEVg#±#u Np^Jtz 

*TCi3(D|lJB«ffi^«Tb, NOTy-hld CDX 

•tinmv sLtfiLis"vuirjiZ>. ztz* fttsig3«N 

OTY- MC2 , I C 3 TKK^fU NOTy- h I 
C 2 , ICj 0)ffl*iSJEVd, Ve«H^il/^5. it? 
W*«JEEVdtCcfcOy^ HDi 4 |Jt7tSOT, h 

oa^meEv e +t/v>^>x3KfCn, sex 

R 3 , R, lc£D:/^X«3EV f <hft:D, h5>>>X* 

y- h§«cgco^ii>r>y^^>x^L 2 t 

[0 0 7 6] B#£J t 4 ^/V>^>X3§^ 
C12, ffitaRs , R< ^LT+t/V>^>X*fd2 30 
iZftmZtl* Z. L\Z & 0«ffiV f tfi&SHZ&TT 
»*Jt4 -C«8tl L, Ig^t^O, y-h$ 

y<^-HDi £^bT*-WV>^>X5St^C 

t-y >y#*>xm=f-L2 \znmt)mnte<tez>hs y 

- h«!C g^ffif^fatS^SB^V/tv-^VX*^ c 40 

[0077] <&imi o) *&w\z%*'&i o&mm 

OUKK^ia 1 4 IC^To 
[0 0 7 8] l37IZ^U^6^SS^ < i:S^^>^^ -f 

m t-r >^ r ^^>x* j f-Li2. x-r ty^>y*TSi2^ 

Sfc*M3*JlII&tO0m3!&2 a (£AT> <1>?i7#> 

a£l9#. ) £ffittT, «»E*6-f 
>X@K2a, X-f y^>^*^Si B SttRi 

ry- h*j^gfc«w*«»T*t>©-e*D. 50 



*&08¥8 - 1 8 2 3 0 5 

g>sb 6 nnm t m-msL \z *f«- c: t tcct o 

[0 0 7 9] *k % nffeflwciRH-r*. y-h^s 

>-r&<h, y- h«icg^ >y^^>x*TFLii. 
ffiSRi *^UT««;a^ y- h«*cg<ow*«£E 

Vg#±#U MOSFET (Qo ) (DXVy i<> 3 )VY 
«E*ittA-*t, MOSFET (Qo ) *«X-f^>y«l 
^^ffoT^>Ui:'9(i:-r-5o MOSFET (Qo ) <D 
v*>9tofttfi\&VSMkto\)+ MOSFET (Qo) 

^>x^Ln f Li 2 ^fi^ssrrso 

[0 0 8 0] y-h$iCg$»St5«^ X 

^yf>^*fSi X-T y^^SR^Su** 

y-rzt, y-h«icg^>^^>xmn, 

SfiiRi &^LTftit^©-C, y-h^JICgOp^ 
•EVgjJTFBU MOSFET (Qo ) <0X^7'>3 
* KtE*TH*«»X-f *y^>y*TSi 2 te*^ 
y- h««Cg©WS8ftEVg*tMOSFET (Q 
o ) <7>XU^3;VF«JEE£TIh}&£. MOSFET 
(Qo ) *X-f^>jf»^tffoT*7UJ:'5fr*. 
MOSFET (Qo ) a>X>f 

0, MOSFET (Qo ) ^^(r^^-r^*T«X-f 

[0 0 8 1] z. <DmzWsft-?Z> zt\z^o, «Atf-f> 
* >X*TLi . t-f 9 >XS^Li 2 

B7fc«L&-f >^^>X*^Li £ 

^Uut^<, <f>^*>X*TLu<B*£:-f >^ 

X^Litfc%tO»-&«, ««I gttiD^fiftW 
SCt^T^^OT, MOSFET (Qo ) 0^7^ 

>ynx£te«T#*o 

[00823 (hjsw 1 1 ) *Rmz&z>m 1 1 mmm 

0I9KH«H1 5 IC^fo 

[0 0 8 3] 01 O^ffiMtH^^^ 
«• -f >^?*>X[h]&2 aRI^X-f ^^>y*^Si 

^Ln^iS^JlHlKRtXX-f ^^^y^TSu. -r>^^ 
^>xa?^Li 2 OH[^J[sIK^^^S!te^J[5JK<i:, «2S 

e. x-r y^>y^si a ^^^^ii[^JiHii8«)WJa^ 

a^^its^-r^- HD2o^^^^^-r>^^^>xiEi 
te2b*»in, «agE^e>-f >^^>xihi»2 b, 
«giRt ^Lry-h*scgic««f&«>&*r^t>co 

[0 0 8 4] y~h$iCg$Mt5«^ X^7f 
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yy^fyxm^LnRiM ^y^^xas^-L^, & 

f|£EVg*i±#U. MOSFET (Qo ) «DXl";/->3 
rt> F«JEE*i8*.S£. MOSFET (Qo ) 0*X-fyy 
>>/9>ft*:fi-?T*>L'£.5f$-Z>. MOSFET (Q 

o ) n^-i vf-yifWi^tfimti&toD. mosfet 
(Qo ) &5B±iz*>-r fcti-mx-* yy^yss^su 

«*>L, -eo&teX'f •yf>f* : fS,iSt7LT. 
[0 0 8 5] y- h^fSCg!£ft«-r^«^. x 

eetR. «-^LT»«-r-scoT. y-s^«cgcowss 

mBEVg*ST^b. MOSFET (Qo ) (OXl^r/a 

;u KSjEE£Tia-s£Tttx< s> ^>yjg^s, , tuar-y? 

5. y- h^«Cg<OM«3mBEVg^MOSFET (Q 

0 ) K>XW-<>->3^H«ffiS:TlHlSt. MOSFET 

(Qo ) atx-r <>^>y»i^*fft5T^7U<t^ t-r 

5. MOSFET (Qo ) OX< <>y>ySjffrWaH-#E 
t>K>, MOSFET (Qo ) 1fi^±\Z*7t2>&T!\3.7. 
■i y^X/m^FS .3 tt^->L> -f >y?*>X5tl^ 
Li,. Li2*SSn*«fi5^-t?alC3S:n«X-i'y^>yi!l 
?S. . SuS*7-r-5. 
[0 0 8 6] Ciro«lC»ifp-r-5Cl«>:II«fcO, «*.«■*> 

>y^y«€:. H7JC^Lfc-f>y^^>XJKTL. i 

-f >y?:5'>XlS^L..CD*.<i:-1'>y 
**>X3rpLi., L, 2 053£?iJ»lK<i:rf4*5SI gOift 

XIR^Ln, Lt 2 OM3«J»iR!0«&ta. e«E I g H«fc 0 
iDftffl^ tti £ t tf-C €T-5©r, MOSFET 
(Qo ) CDX-f -y^>yPX*(S«T#. *fcy-h« 
«Cg<DJ8em^fW*-«rX-1'-v5 1 >y*^S2 ©!&ffT 

nx£-r*;r<!:atT€f-5. 

[0 0 8 7] ±82S7)i^il 1 *MMtClHvrtt. 
•Oy^^VXSR^L. . L2 , Ln. Ln^LTft 

fiwicy- h^fcgon^nEvg, e«ng&xrt; 

— satax^i/^— ics:«iL.T*>e.y- h^f*c 
g©e?Br©iaa^S8*«igE>bb<«©#s i g3»-» 
atrfisisfflu. «S£hr-**f >y**>xsfrPL 

1 , L 2 , L,,. L.iT«!l>U ffititRi TK>OX£<g 
m?ZZ.t\Z£?T. «jgEt>L<tt©#S i g3»6 
tt«j^tioT*t3nyi:«?5©*=£«l&t-5 C 1 1 
0. y-hDXS:**il-ffi«-C#. ->X^A£#©2&2£ 

[0088] mmmi 2) *&mizK*mi 2mmm 



(10) *SPW8 - 1 8 2 3 0 5 

[0 0 8 9] *^D.yi7«|^0«. «iSE, t. «iSE 
r tMOSFET (Qo ) <DMW18?tO>mzm&t<tl 

1 t^eaussnst^tc:. y- h$scgd^«jgE 

y^ ^Rtf *v A->^lC®jabTHf«Jffl LTV>fcx*U- 
10 [0 0 9 0] 0*0. IIEt iCfl&SLTUfcX*^* 

A^yinji&s. c. t«jsei ^#*sL*»-r<, a 

[0 0 9 1] fcfc. fcjgEi t«ME, tSrSHICXn 
»AT. y- h^«CgA^«iSEi ^X*;l^-£0§ 

iat5«i:LTt>«t<. z\<Dmzm0zvrc£t\z&K>, 
hax&xmiz&m-rzzt&mmttfiD. ->xr 

[0 0 9 2] ±IB^T©*Jg«IC»^Ttt, lffl 

o±x-f yy>ys^Q« fconrsE^TSfc**, ±x 
*«^Rtx»f^&ffifflL. -^n^no^x-i- y^>y* 

[0 0 9 3] 

30 mwoi&m m#mifr*>wwm4Rztm&mi sib 
«©5Bwir«tntf. y-hoxs^eirfi«ojffiT. -> 

X^A£#<7>&i$S£rSj±Bj<iBttX--f -y^K«|[Hl»S*ffi« 

[0 0 9 4] a»JR3!5. S9**6IE*CD5E^ICJ:ntf, 

2 7«)«E £ 2 ^Hiffl+t/^^ >X5RTFOiaM5<JffiS 

>-^>X35^SffifflTSrt*tBTieT»-5i:*lC. y— 
40 [0 0 9 5] «*3S7*>^K*JB1 l|E«©»WIC<tn 

[0 0 9 6] S»*311 2. 38*B1 38H«03«^K«tn 

ic. y-KDX**«irffi«BitiT. ->xyA^©2i 

[0 0 9 7] m#JRl 4|EttO»WlCJ:n«. 

50 \iW)mz&^xfkt>ftitnft<o*.&mi£i-rzz\iitflti!m 
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[HSSOffliHttKH] 

[hi] *w&\z.%%&\mm<r>\mm*7F.-t. 

[0 2] *5S^lC«S^2||igfiaj©IllgS0S:*-r. 

[0 3 ] ±m&mm\z%zw>ftft.Bmit7rc?. 

[04] *85iim;:{fc£SS3£JgW©@&0£^-r. 

[05] *%mz%*&4mm.m(r>mi&w*m-r. 

[06] *«WlC^4^5*16W©[HlK0«r*-r. 
[0 7 ] *&9Ji::0i£>fg 6 ^S6Cnj<oisiK0«:*-r. 

[0 8 1 jcmmmmizmzmtt&mw&m-r. 
[09] *&w\z%z&7mMmv>m&m*7F.-r. 

[010] ±ISSISi0i)tC«.51!j^&^0S:*-r. 
[01 13 *^EBtc«S?g8mSffiJcDI5lgS0^-r. 



10 



20 



[01 21 *%H^tc^^9|lig«»l«)lsI8S0S:^-r. 

[0131 i&tkV&wxzmzmftffl&wzTFr?,, 

[014] *^lttSSmi OIISSWrolHlK0«:^-r. 

[015] *ftmz%z>% \ \mfim<r>m&&*tt. 

[016] *^W«C«?)^1 l^JS«ffl^D^^«)«0 

[017] *»w»r«s«*0ijoi3i«S0ss-r. 
[0i8] ±gEsejfe«icess«ifp^0?£^-r. 
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